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(57) Abstract 

A system inducing cell death at a high efficiency which has been developed by preparing nerve cells with the stable and excessive 
expression of APP and treating these nerve cells with an APP agonist. Also, cell death is successfully induced at a higher efficiency by 
preparing a nerve cell system wherein the expression of mutated APP by familial Alzheimer's disease can be induced by an external stimulus 
and inducing the expression of the mutated APP. Use of these systems makes it possible to screen a drug capable of controlling the cell 
death in sporadic and familial Alzheimer's disease. The thus obtained drug inhibiting the cell death through the activation of APP is useful as 
a remedy for diseases involving Alzheimer's disease in which nerve cell death participates and thus the nerve cell death should be inhibited. 
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wmm 

Tfyvnj -e --^(Alzheimer' s disease; AD)&, M&mt>mJjmmi®mm¥ 
fi<J*fiffS^^* s iiii!)^t^•CV^2)#^^4^M(neu^odegene^ative disease)©— o 7! 

Mft, MftVk<DWmmmM&. #a«ft*1iMintraneuronal tangles), 
£<fctf«^ffl£A#l(senile plaques)#£l;£o %AM(D^mmfr&T 

Ypvy^zm. (a/?) t-&£o A/sttmtmzhzmmmmvwmfoirbw*) 

m^tlT*fe^5ol987^(C695M^^*^APP 695 ^|HI^(J.Kang?>, 1987, Nature, 
325: 733)£nT&*s 3i££-etc:4>& < t &l(tfi©APP7^ V 7 *~ A 

^>^t<i:o-r^DSCi:A s t)jtPo-tv^(R. Sandbrink 
£>, 1994, J. Biol. Chem., 269: 1510) o 7Dr7- mSflW^&bTV^ 
APP 695 i±, ±£flgT*$S!LT^£(R.L. Neve^., 1988, Neuron, 1: 669; P. Ponte 
£>, 1991, Hoi. Brain Res., 9: 259) Q APP^liV^T-&«Wra(CNS)©$S 
£#H?i!h&6(U. Muller^, 1994, Cell, 79: 755; H. Zheng?>, 1995, Cell, 81: 
525)^fr?>, APPtdii. A/?©SulK^hUr©^^W^«W^x £»fft 
t£mtZft-?T^Z>Zt.&^M£tlZ> 0 APPHiD^s APPti^oM^M&^APP 
H#^T* £ APLP2 £ £ ■£ tc s n fi * -y * h T <> ^ 4 ffl ^ tzM^m^ & 

o t > appk \m%&$> <t vnm<Dwm%£ £ ^^nm^^^t $ nx 

0£(C.S. von Koch^,, 1997, Neurobiol. Aging, 18: 661 )« 
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mMM(DmM^mmW&lzm j ?LT^5t%x.t>tiX\,^ (D. Schubertetal., 
1989, Biochem. Biophys. Res. Commun. 162: 83; E.A. Milward et al., Neuron, 
1992, 9: 129; M.P. Mattson et al., 1993, Trends Neurocsi. 16: 409; D.H. Small 
et al., 1994, J. Neurosci. 14: 2117) Z\tit>®mm\mmmKmzm? 2> 

t>(DX'&%o m&&mmi±i/i-7'zffimz^z t&mztiT&t) , mm 

mwm&nm(D£.mffim£Mt>^X^Z,t¥m$tiX^2> (W. Schubertetal., 
1991, Brain Res. 563: 184) „ mm%MmiZjstt ZMPommM&MM 

mm*wmirz>z.tfrt>. mmmmiz&^xmifimifcisx^z t^nztiz a. 

Ueda et al., 1989, Annals Neurol. 25: 246) 0 *®x 4$£*}^£:fctt3APP© 
MM%MV>%M®f&ffi (S.S. Jung et al., 1996, J. Neurosci. Res. 46: 336) 
*\ APPfc 3SfrG# yn>7% Go hvmmmttftm (Nishimoto^, 1993, 
Nature, 362: 75-79; Brouillete>, 1999, J. Neurosci, 19: 1717-1727) , MM 
rtShc^^^;i/fe^H^r*$>SFe65h©fflS^ffl«:^©W^ (F. Fioreetal., 

1995, J. Biol. Chem. 270: 30853) APP##m-^T»llffig^<fc 
t LXm&lsX^ZZtlfi^mZilX^Z (A. Ferreira et al., 1993, J. 
Neurosci. 13: 3112; J.G. Culvenor et al., 1995, Exp. Cell. Res. 220: 474) o 

in vitrocD^tc J; 0 > mMMMAPP 695 ttU #> h*©^(c<J; bfi@p"£ti6 
i/V±)\sfe&mz*MLX&*) (T. Okamoto et al . , 1995, J. Biol. Chem. 270: 

4205) , mmtTKV)^ ^-m (fad) m%iz&t>ti2>m 69 <,(Dm<Dmmx\±z 

<D^Pi-)lfc&mm&fefefc£hX^ZZ\bftjrs$tiX^2> (T. Okamoto et al . , 

1996, EMBO J. 15: 3769) o V j )VX^t> ?-\z £5S£SAPP©3®f]263I 
tz«t 19. Wftt5%nm<D$£&&m Z\Z>Zt £ hX ^ Z ( I . Ni shimura et al . , 
1998, J. Neurosci. 18: 2387) 0 

znzxiz, &mmm (Dmm* &^app(fad-app ) * -m wkfi imm c mfc? 
mxLs mx$htzfflmzy#h~i'Zifimi%£ti5z.£&%at>tix^2>(i. 
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Yamatsuji^, 1996, Science 272: 1349-1352) 0 bfr bC©^"^ r<t>T#> 
&Z>(D\ts APP^S^mm^^^^^tSttM^^T-^t). FAD-APP&3S3IT3 

wmmmtmmt*Mzttci!b, m^t bTtt©^^£* J -e§^c^^©-^ii^cv^^h 

mmimwx;, mcD%fe%mwm*n^t^<Dr\m^iy>t%JLtzo app& 
$^sbfe#]gm^APPTif-x h tLxmmt z>)fi#.mT-mmL, 

X hffli$(lttIlfi!)"eife5o ^tl^"?!RlHiT-$)^fcFAD-APP^fflV^c^{is 
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tsmyuj-T-' Mmm^M^^Lx^^ifi, zonk® 

APP^^-T^^-^liiilU B£^*-&»MJ»F1H3#AU APP 695 

*%feLT%m?znMmnM(m/mMm) zttULtco c©«ttAPP 695 ^ 

^Wt-^SFll«©^20^JiflJ^abTV^feo £©«t^ APP©M^M 

^#M£ft3-££mmbfc„M£,APP 6 ^ 

^ y ^ n _^ frftfo ftftifo $ ^ x & mmvtitmM £ n & ^ ^ £ mtB t fc » #lapp 

ln;i*^ifi^Mm©m*ffi©APP(i^ffl U APP© D :# > FilW^SMi: 

bj^&. APPtt, appt^^ hiz£*)®mMm ! ®mmz7tfh~i'Zitwmu 

S^<*T-$.^FAD-APP*^H#T-^S^©^^fTofeo BuM©<fc^t3, utl 
^•?TO^nfeFAD-APP^^1-^«ttli-?i^^^fe FAD-APP£« 
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^ ^©$H£lfcSEbfci:<i^ &t£S^JIAPP©$BS#^*£*u c^c^ 

-femmn t *sp#©«©m?E $ £ s ;r ^ #*ie£ *i£ <> c ©s»e 

ttzs $I&£-MAPP©MM#. 7;i/^^^f?-MBi:fe^tv^ctM 
±§3©Wi£;«6©i§S^ttx APPT>#:f~x h-^APPTzf^^ h©x£ 'J- 

(1) ^tt©APP£$£3iU APP©?S^b^J:l3tt^M^tv^SWM 

(2) app^app 695 t-$)5, (i) izmm^mmm, 

(3) FUWC-feSs ( 1) (2) £tE«©W*I», 

( 4 ) *Mfe$APP©&31£ <£ o T«rt£ft©APP2Pi«#, l*)BttAPP©^Sfi 
©»2(Mgfc3feoT^5H (3) £gBtt©#£JH& 
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tioz, (5) izmmawmmm. 
M^MAPP©^w«i#^na, (6) (ci2*fi©#^«, 

(8) FIIMT'&^n (5) 7>6 (7) ©V^ftfrtKf^ftMR 

(9) APP©^M^J;2>«MliacD»^^gl#t-^*^$»-oT, APP£36 

do) app^siu APPcDrg^btct QMmK&mmztio znmmmv. 

( 1 ) 6 ( 4 ) ©VN-rn^ti3«©#^»T'$> 2k ( 9 ) (3l2«©*^ 

(in app^siu KPPcDmmMzxQMMK&MmztioznmmMv. 
mofcnwmwmmmn®.^&z>. ( 9 ) kibik©^ 

(12) APP©MM^II^t-^^tl7yAPPt3^T^Jn;^-r-feS. (9) 7> 
6(11) ©U-f ft7>CH3«©£&> 

(13) ^^APP©«M^^^1-5^-t*«)S, (12) £I3m©£&> 

d4) m®ftmt\z£%wmMMoMmw,*mmtzxm-c$>-ix, (5) 
(8) (DuttifrizmmowmMmizMu m&m%.mM?*mmmz%m$ 

(is) App©rsmb(3j: zwmmm,(DMm.K*mmtz>ik&®z*>7 »;--> 

( a ) APP&&3& App©rstt^b c x *) mmKvmmz ti -5 znmmmzM U 

(b) M^«©«^^^mr2.xg, £J;7j 

(c) ^M)ia©«5E^ii^-rs{b^ti4MiR-r^xg, 

(16) APP£%3iU APPCrSttlbtJ: D«^#S§2»£ftd 

( 1 ) frh ( 4 ) ©l^ti>Hcl3«©#*gMT*fc 6^ (15) tiB«©^Ss 
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(17) APPOSE U M?(Dr&mh\z£t)MmtttfMm$tioZ>WmMM&. 

(is) m(D%muz&z®mmm(DMmK<Dmmzmmtzib&v>izxt> u 

(a) APPfclBBU APP©tStt<bic<i; DSBISfttfUi^fta U 

appose § ss^-r s ft «t «$?tm £^M£-t*-£ m 

(b) itw^M^m^^^m-rsxa, mt>*(3 

a, 

(19) APP£$83iU APPffliSttftCfc D«^#s§#2ti3 

( i ) ( 4 ) m^?tifrizmm(DwmMMx-$>z>s (is) ciaa©*^ 

(20) app£*bhu APPcsMtct DSBiis^M^nasw^aiiia^x 

(2 1) M?(Di$mh*mmtZib&®&*PNZ&&t2>into.-£&Z, (18) 

(20) (Du-rtifrizmMcDjsm, 

(22) ^*SAPP©SBllia^^t^1-5tn;i*:T-^Ss (21) fcfB*©#8* 

(23) m(Dfemuz£%wmmm(DMMW(DMm*mm£tc\mmtz>{h'ei 

(a) (5) fr*> (8) ©^rftfrfc83*©»lifflJI&fcttU iSttSSgPAPP 

(b) i»g»fflM^»aitSig, MtFfc: 

(2 4) #M)^©W^&^t-Sft^tfeliKSI^ ; fePl*gb<iiiS?i 
tZik&VdO)*? V-->>7(Dtzl>b(D*v YX'&-dXs (1) (8) ©Wf 
ti;Hiiaf£©M«£atr*y K 
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(25) tp?c!)m&tov:&znimfc(DmteK%nmtz{hGto*Gito&&tt 
h t*& (25) izmmaMMftmrnm, 

(2 7) APPT=T-^ ht i AP?lZffi&-?2>$tfrT-&Z>, (2 6)tgB«©«% 

(2 8) miz&£tzfafo&m®fflmftmmzm&tztf,fo-c$>z>. (27) 

(3 0) APP©*£Mf;:j;3ttMB&©«^ 
>^3-r.x r^feS, (2 9) £H3m©m^©P!*£iJ, 

(3 1) nmfflM®MMmzmmt%mm*^ffi£Mtfem?z>MM-e$>z>, 

(2 9) £fett (3 0) CIB«©P1^ 

02) wmmM(DMMmzmmtz>mm&T)\sys\j -^-m-z&z, on 

#^BJ3©*fflJ^©ii#l#&©-- o©^lix APP£3g5iU APPcdtSM^ J;») 

«^M^nds#ewtML^APP©m^^w^s^ti*^M^^ 

£^tr &<> ;:©#&l;:m^ft£Mi:LTtt. mmmzw^t 

^oAPP?£tt{b#J £ it felSt 86* «fc < *MS5E#fS3 £ ft £ i: n 5 & x 
APP 4 □ - h* -T 5 ^*&DNA#« A £ ft> APP© %M l> ^fr tb *> ft fe « £ ffl O 
U\> APP&$6£-rSfetf>©'<£ bTli, 0!l;ifciU pcDNA (CD. 

Funk£>, 1990, Proc. Natl. Acad. Sci. USA, 87: 5638-5642), pECE(D.O. Morgan 
1987, Nature, 329: 301-307), SRa(T. Takahashi£>, 1996, Lab. Invest., 
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74: 827-834)^£ffl^£ So ^-©^Afis 

mu^?o%M^mm^un^w^^m^x^ u-yitt i>h\^is^, app 
*mm%m lx i ^ zwmmm sct^t^ ^o«K:^tf £app©*si 

V s<M±, APP©MM £J;& «DJfi$E0S13l3'J C «fc o T W fcg|IIJi&?E#S§aS * ft 

US) £ffl^fc*H^c:tt, ft£mPP©2~100fgT-fc&Cfc#*f£b<s 5~50fgT' 

e>£#£b<, io~30firt- & 5 b<, #j20{£t*& 

vnmzti ft*&(Dm*mm-rzMm<Dfr&c>t, ^^©app©^ 
APPttt^ ^«MAPP©*fce>i\ €tifc^©*iB**rf £H£*fbt 

^3APPfc^**i*o zzt? r^^APP^j^^©«j £fcfc, ^^APP^^tr 

»*lT-$g31£-ii SAPP UTfcfc, APPiSttftaMSKJ; D HU&ft&fM* 
APP7f*nW^CWJIIBttft ffl^©APP (APP7T ^ APLPlfe«fcVAPLP2^S 

^tf) £^£££* s ^iE^&££%;L6*i3o APP77- ^ 'J-^btfi, 0>Jx.<£, 

APP(K. Yoshiokaet al., 1991, Biochem. Biophys. Res. Commun., 178: 
1141-1146), t b APLP2(W. Wasco et al., 1993, Nat. Genet., 5: 95-100), v 
^7 YWK-IKY. C. Yanetal., 1990, Proc. Natl. Acad. Sci. USA, 87: 2405-2408), 
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i/B t?V a ^^^^(Drosophila melanogaster) ALPP(D.R. Rosen et al., 1989, 
Proc. Natl. Acad. Sci. OSA, 86 : 2478-2482K APLP1(S. Zhong et al., 

1996, Genomics, 32: 159-162)^*5 W^tiSo U^APP7y ^ 

gfcu-rfciu APP 695 #w?>n6o sfex APPttt»^SAPP©^&e>-r. 
-r-sAPP&^n^o 

tz, #»WC:fcVvCfck mmm, PC12«B(L.A. Greened £tf A.S. Tischler, 
1976, Proc. Natl. Acad. Sci. USA, 73: 2424-2428), NTERA2$fflBS(J. Skowronski 
M. F. Singer, 1985, Proc. Natl. Acad. Sci. USA, 82: 6050-6054), SH-SY5Y 
«(L. Odelstad et al., 1981, Brain Res., 224: 69-82)^ffl#M«£ffl 

©Wfltftfr^k ya ^M:c(DrosophilaX $^&(Caenorhabditis elegans)£ 

<stsm%m®vom. mo^m®®? (App^r^u-^tr) ztm-tzwrnm 
*%W(DMmw.®mmi3&fc&^x rm&tifi&mztizj tit, t^xom 
^tin^o Mffift<Dmmfc#^x\z, m^mm^wm^-^tzmz, mm?* 
9 o o M±(ommtt:^Zrtto mMoKtzmt, app©&s&*, apptj^x r 
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(Dmmm& & wappt j - ^ h ©«$t-s>»ti> %mmx$>ti\m%m$it s c £ # 

Platika^, 1985, Proc. Natl. Acad. Sci. USA, 82 : 3499; T. Yamatsuji h , 1996, 
Science, 272: 1349)£APP S95 £#A U £t«^&£FlliWa©^20fg©APP 6K £ 

#$B«fc:fc^T r ?St4M^MAPPj fcfci\ U#>K#tt#WfcAPPiStt£»3B-f 
£IHlg<2>iHe%& lit S t 3 ^HAPPT-& 5 o d © J; 5 &APP h LX \±. 

warn. 7\n>y / w^-si* mm (fad-app) if e> n s 0 fad-app t u r » > app^ 

©642tiL©Val#Ile. Phe, £fcfci:Glyfc:g&Ufc*<7\ &3^±595&h596{u©Lys 
i:Met#^ tl^ftAsniiLeuk: 2 L£ % ©#fcl 6 ftT V > S 0 *©fl!l©^llT*& 

nmx&Zo i£happ c*»age*i4sa»*t:*^T*cfe*© , c*«fc<x 

JfeA»«ALfcl)0tfe^TU^o ?SttM^APP©S*(is t h 
fcR££ft&^o «^©i&t/fi*©APP£^£^#Wfre 
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©^s^si^-rso ^©MttM^APP©ig3S{cj:>3, s^tc m&Mmnwp 

-f V>S^#We»fl5 (Shuman, S., 1994, J. Biol. Chem. 269: 32678-32684) a 

M'^mapp cMh*mAistcmfc?*$bK%m$vz£\,^^m*m^xmm% 
c: © 75 ffi t ffl v ^ e> n 5 »«aejB 1 1 1 x ±13 u Appjsttfca * $ ^ fe tt&n 
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- SDMA**. €©&3®#ffiIE;**x3 «fc a fc«rt££#©J6&i^J©T«Efc:fg-& 

»Hfi©5Et:*fciu iStt£!ggAPP©«S-$>$8Sfi, M«ta^tffc D -5 s 

APP©«?a©si*t:«tot, eaft^Ttfs #£u<i*5 o°m±, mzt&zL 

< tt 7 5 %fcLt\ L < 9 o %\x±.ommtt:^mt 0 

*%W\Z, APP©fSMtcJ:S«^fflilM©^^ 
tt-T^o ^©X^ U-->^5r&fc^ ±IB©APP©JSttfcfc«fcS»HB3iE©S$^fc 

bp*k z<DZP*)-=.>>ri5m±, (a) appose u app©^^^^ 

©«HS5E*1ftWrsxS, £cfct>* (c) ^W©M5E*g|#-r5ib^tl^M 
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tii^ APP©^©T:f~x h$x^ u-^>^-r^^^*)RrtgT-fe?)o0yx.^ 
u v mteXocMmm^j >;-*ffl^n[^ £&i*i-eAPP©y3 

\z&\i Zim&hLX&, M*%Z-t>tiZ> 0 MillZ, ^bi^tt, APP^itg^JB 
LT*k APP©±m*fe{iTM^fflLT*)J:^o APP«^ffl LTiffl 

^£^#-r6{ti§rtif;^ *%mz x^xmrzi-x h imf^o appt^-x h 

APP©Mf4ft£cfc WM^- HSUWffl^tfcfc^t.ia 
flg©«^^l^^c:^n^*)©-?:fen{i^^&^*)©T**)J:^o APP 
©»M*i£f^1-£ft&{^ APP7TJ-X h ©#£«£&&„ Mt3ti5 
APP 695 ©«^$£E!i -T^y ^ U-i-)VVifoT-&% al680ifift mum 
#M) -$>Alz90Jfift (^-'j^tf-x'WWAfl: ;Code No.1381466) ft. .!©£ 
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F(ab' )2BJrtf\ i/y^)^^4 >Fv(scFv)&£&^£ft£o ZOXotatiimt, ^ 

^ffiSHift-rSo :©x^J-->W-offllilt ±fB©APP©?£M 
C«fcsmiS$E©Si*mC:m^ HBflSl3APPWfb^J{3jpxtAPP©rSttib{3J;^ 

So gp-*^ z. © x yy n m±. (a) m?*%mu 
u.wzmmzvzT.n, (b) mmM(Dm®m*wifttzz.m, (c)m 
4^-ffiizi£mLtzftm±, (i) APP£rat3«*ET-&»9s (2) ^©app 

Z.<DX>? V--yyftm<Di$£{s^mm£jS^T&, APP 695 cDNA(I, Nishimoto 
h, 1993, Nature 362: 75)£2gS7^yU KtlB*a#x ttJ£ttl& (0>J;?.«F11 

») ^xtSo APP^Aiwia&a^ mmrniz, appt^^x i^©app?s& 
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fef7^r7'j-©wu, ^^^k©^^^>;-, aram, mm 

»WB^©*tfc&#0&J»fc^ »*^**©88ifcJfcfc*t, tttttftttafflJ&SiMS 

z.h^%^o nwtnikim. mmmizmno^m^n^^t^^^o m 
comm. %m&MMi>z(!>mm&mv)Z>tin\z, v-->wzm^t'WmM 
\mmmM<DMtimmmm<?)®&-c & z t a^s n a o*« w©Mai ^ ut 

*i8WhT*%ft<?zifm*G?z{bfty!)'e$>-DXb&\,\o app^st^© 
t^APfommtiz j; §»«©m%©isM * tzimmm®* tv-~y 

if^mizmt^o HuM©«fcdtc N sfeRttADfctt, APPOiSttMglttfMfcftS;:*: 
^©Ifflflgmfi^ttADt^i^sW^W^^jS^^^i/iifeSo c©x 

? y - - > y £ fcfct, ( a ) JSi4M£#tAPP£S§*ttCIB8£ * S - h #t § Z>W 
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# b , rSttM^HAPP £i§iEtfJ \z %M £ i* £ t PT* £ 5 <t M&SW 

fc&^-tt-sx®, (b) mmm<Dimm*tiimt %>T-u, mmz ( c ) Mn§©*ffl 

mm^(D%Lfamu(DmMi±, mfcuncDMrnizfotx, m&mu(DMm%mm 

©iKm s %mfmMyt(Dmm<DmwiPB&bt>titi\£, zz v-=.yyizm^tz%i 

mmftz^izmm-?: mmmzmuLte^m&izit^ 

(Dvimwm&) ^ftft«, v~~yyizm^tzmkum±MMMm<DnMKi& 
mm ommx &z>tm%.$tiz>o (Dczmm tvx&, mumm & » t & 

*%ty<D^w~-yy\z£.y), mcDyypn-zh-p, m^y^ommm 
v^^-^^w-r^'/b^&^s.iii^T-tao dfte»cD^t/{i, i»c 

~m®M*<aftM*(Dmmizfttz>%}m 
^mzm^zztrnzzhZo ztzs *%wv>xw--yyiz£t) s app 

~~yy%zm^?.wmmizm\,^hzm®mmm*mmtzz\ttf?-£Zo 
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££l^TttAPP7>* J-X h^^1-SoAPPT>^=i^X h £ffl^ftfc^ APP©iS 

M1&(DfflW£ifi1& Z&Zt&WbfrfcZtlX^Zd. Nishimoto et al . , 1997, Adv. 
Pharmacol., 41: 337-368) „ ZCDMMmat, APP©&6fI©r3M#H-^ LX 
\,^%ZbftmV&£tlX^2> (I. Nishimoto et al., 1998, Neurobiol. Aging., 19: 
S33-S38) o ZCDtzti), *%W®MMmmMte, T)\sV^J^-m\Z.&VZ>WU 

mm<DmMK*wmtzMffl£^xm\,^nzztti i Mftztiz> 0 £tz, mt^ 

izmm-tZ>£:m*^V3tZ>Zt<bvimx$>Z> (T. Kirino, 1982, Brain Res., 239: 
57-69) o ffi%:*fto^-*>V>% (M.H. Polymeropoulosetal., 1997, 

Science, 276 : 2045-2047) , TJFZ A/tt I/- t->htt(Lewy bodies)^ (M.G. 
Spillantini et al., 1998, Proc. Natl. Acad. Sci. USA, 95: 6469-6473) , ¥ 

t)ymzmu%.u¥*>. mm^ffioft%.ttez>o app©»#^t-&3 

APLP1 ^^^^4^7D-^2f^PcDSS3lfi : ?t^^t)nT^^S(Lenkke^i, U. et 
al., 1998, Hum. Genet. 102: 192-196) ZtfrZ, *7D~ V&fflt&Z<D&m 
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%±tmn<D$m®frtLh?, Fab»rtt\ F(ab')2»rJi\ >>^>^W 

>Fv(scFv)&^£#tfo z\(D£v&Vimz, ^m^z^m^m^mmt % z t 

nmmmom^w, & mm t tz \±i&m l# s ±sB^^rt» £ ems ^ e 3 *§ 
jnw^iiu mm^^m^m^ mmm. mmm, 

&tz, *mm±. nmmmomm^mm, ztzimmmzmmztzitvimt 



/ 
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•f Sfc£tJ£X^ V--yV-$%tz&><b*v H±,±S2Lfcfl«fe©APP£3£SaU 

^(Ofcfec^s'm, ©±§B©*telH4®APP£agSBU APPOrSMtctOWJE 
#g§a»£ ti? -5#fcSl« S fcli@±l3©M14M^MAPP&||#^H^^*5 d 

^*tt©APP^^-r^#MJ}Sr-feoTs APP©rSM£ «t fiWidsil? 

f hfc£to»£fcfck *y Mc ±12© APP©MM£ 

HAPP©»ac «t >5 imstimm^ n o &*M£*u& tut, «rt n - h -r 

BBf©f«#ftaftW 

HI lis >)i^>rn?hCJ:5, Fll> Fll/APP, £J;t>*Bu695M©APP 69 5 
©5BS©jB*f*^-T¥ii1f*S 0 El^s lttAlz90mi*(5^g/mlK 2(ial680in; 
i*:(0.5^g/iBl), 3ti22ClllSft(5^g/Ml)*fflV^fc|g**^-ro 

@ 2 li, WP^MtfeFll/APPm©«5E©(^P B m3i$:^t^r'$)So 

^t)o^ufeiB^tt^«ija»*x &m\t^mmm^to «ai68om^(o.5 

m 3 (i, JiUPPla^M LfcFll/APP|fflJ3a©«5E©^ A n -X £^-r0T-& 
So lgf)o£bfc3e^ttFll«£, e^§iiFll/APP«^ato *.ttal680iS 



# x m m. imm) 
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04 ti, Fll/APP«©«?fc{3:fctt3, mm®LV>%)^tttm~i:fo%o tfJC 

^itfflt&mL^tzammfo (Mb£ai68o) t, mmw.Ltzammfc 

(«»JRbfeal680) £4.-5, Fll/APP«g©«?E£^<r-®T"&£<> ^y<Dm 
tt3~10@©lfcjtbfell«©¥*&i:«*fi^(SD)**-r- MLfeal680Ui 
<*i£*4 (b->2) fc, fl^JRbfcal680trt(*SW &HRP^;i/bfc 

Hj 0(4fi^al68Otnim-ffi^-rSo 

So al680i/ttt (MM) „ Alz90}n;# (S0£l) , Jonasftft (MA) * fc<fcrj 
^HftlgG (fiA) ©&tft{*£#*fc«&^Fll/APP«IJB£ffi3iU 72B$Hmg£ 
«%£«bfc 0 

0 614, WPta#A J Fll/APP«©«^^^1-^i:^{3#x^n5 2-offl 
^^l/^^-TST-feSo SCtrWIi, fcUPPta^(iSB!iaM©APPt#ffl UT> 
M0iMi^Sttlbt^o feO^^-Cttx taAPPJftfrttRTSSAPP (sAPP) 

07 Fll/APP»©W5E^I3-rs, «»©5Elft (sAPP©fifc£) ©«£^ 
«T*feSo 12KfEI©H, l»l[U^M$iU sAPP^^f SdttCJ: 

zMMKommzm^tzo ±m\zmmmft*&atok*t * ±.&-e. mm® 

Alz90j {4, 72raAlz90^^Mbfc^^^^to ^2}$^ IgGj {4, 721818 
*»RWIgG"C»a bfe £ £ fc&"To f"i2Bf rmfrj *4, 1 Uli: 1 Sk SM2@ig 
%££lfcbfc;:i:£au HamF-12j 14, intt£J!H]x.-f , JgJft©#*e60 

TO^#b^CIi:^»o Alz90j 14, Alz90^T-12I^Mabfe^i: 

0 8(4, RMSQ^7-^ K*4t>*SRQM^7*^ K©»^«tg©M£^ir0T-& 



liAffll (&S126) 
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%o FU/APPSIIJS&, fi«K(10nM)*«ttm«fi (100nti)©&^Xf- FtJHIU 
72M^f3«BJia5E&ai^tfco Btt*fJB(IgG;lAg/il IgG):fc«fcrjt, KBttftJti 
(Alz90; l^g/ml Alz90ta#:)©M^ i fe^tfco 

09fcb 5^D7^;i/^-**t-^»Ae7x;i/$fflV%fe, 
Wt'fc-So ±©fc^tt£#£StaWfc^Lfc. HgG+tf-X&bj : 

K-X*AP^1*#^»IgG*40ifcRSE<4*#^ rAlz90tri<*:+e-Xfcbj : 
X*JD^-rAlz90fS#**Pifel»ffi^ rAlxgotfttf+rDT 1 ^ >GK-Xj :Alz90 
frif §f feror-f >GK-XC^^t, ;t;i/fc:g#>fcS^ rAlz90tn 

^#>t:-Xj : 7Dr^f >GbT— XCDf^t)Dt^l/^M>K— XT? 
Alz90tn;{*;£>f >^ra^- h bfc*»ix ry;^^ >£-X©#j : 401/* 

01 0&, 09t:fcl;tS HgG+hr-Xftbj (IgG) , rAlz90Jfi#+h:-XfcLj 
(Alz90) , rAlz90Jai*:+XOx-f >Glf-Xj (Alz90+XP^ MJbT-X) , * 
£tf rAlz90^+^;i/^^^>t-Xj (Alz90+y;i/^^-^>b:-X) MSbfc 

•r^KT-fe-So rigGj \mi/mmm^mmm^(ifigM\) t\ £fc r a i680j 

14 a 1680^(0. 5^g/ml) T«&24l$^©«£TUNEL$;fe bfclSfre* S «, 
£fc r«l680 + DEVD-CH0j t410#M Ac-DEVD-CHO^ST"?: al680jn{fc(0.5/zg/ml) 
mStfe^ r UVj (iFll/APP«$UV(320//J/cm z xlO#)T'«iatfc^T*fe 
-So BJJ6V^##s ^6(*:DNA©WfmbA s ^CoTt^^^a'ro 

01 214. DNA7^-©j»«f*^-r^H*i?*So Ac-DEVD-CHO##£T(-)£fc 
i4#£T(DEVD-CH0), Alz90tft#(l/zg/il)rffl8g^BI©Fll/APP|||ie&@JRU 
DNA7^-©£j$£&aibfco Ac-DEVD-CH0©«Ktt&*»f>0.U b 10, &4.7J100 

01 314, iftAPPKftT-^^nfeFll/APP«©«^t^^S^©ff^^^ 
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Y — i/ Z%£.t%<?>MB (compaction) , W »f (cleavage) s J3 X U »t # it 
( f ragmentat ion ) £ ti & » 

(-) ££tt:10//M©&^b^r^K#£T. Fll/APPJfMS£IM5MfcIg6ffi#U 
Atg/ilk al680ifift(0.5,ag/mlk ^fettAlz90^(lAg/ml)T'MSL> 72M 

APP«*^fca*J^-rS^U3i--v|||JBttBii695K:*itSs WP 
JftffcK: J; &DNA:? ^-^©**R©tftffi*^-r3?*-efeSo Bu695»£Wml© 
§JmilttIgG£fcttAlriOifc{* (irCAPP) tftlU 24&Bg&©IBMB®DNA5 
rtoryfe-Tftffofeo Btt^Bafcbtx Bu695«^UV(320//J/cm 2 xlO#)W 
«24^H©H»(BV)ft7 , yfe>f bfc„ tfes Alz90JnMaUfeFll/APP»feW 

mi 6fcb Bu695«©™EL^fe*^^^T^SoBu695»^##^fftIgG(l 
#g/ml)(®# r IgGj ) s Alz90#C#;(l,tzg/ml)(» r A l z 90j k £fcfci:*tMal680 
#u#(O.5/zg/ml)(04i r «1680j )-e24B#M3U TUNEL^^ffofeo r UVj 
Its Bu695»SUV(320//J/cm 2 xl0#)^irbfc^©TUNEL^^^^-ro 
©IHfc2e3|HlfTl\ f»<Jft*Sm£^bfco 

v«>x»lg#J^K#Mlia^2^g/ml©#^^WlgG(a,c)^fciiAlz90^(b,d) 

-e72M>f>^j-^-hbfeo i^tt©^»fcas:fci4ioifTi\ 

HWIWB^II* a* J; V cfc^b£o ££x ^$fcMabfc»£Hoechst 33258 
-fffcfeb£i&gll£ b :fcJ:V d iZjjiVtco a £J;tf c fcfc^ti^tu b d 
|eJb^rc-fc£o 

Ell 8Bu APP^SW^T-mabfeJS[ , i»W«©TUNEL^e©^*TN 

(&RIJ26) 
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DEVD©#ffiT*fc»i##ffiTT% 2iUg/il©*«fSWIgGS&liAU90in;frtttC24 

HI 9fcfc. FAD-APP|gSSI^|Blll§{l^{tSAPP 695 (V642I)©«3S**f 
So F11/EDXR/V642I«£20aM Muristerone (Invitrogen) ##T(+)£fcl±# 
^«T(-)tf4mra«#U tJtAlz90m^ (5/zg/ml) kjyuvr* 
ofeo 'J>&< £&80©H&©&Mfc*S*£^o 

0 2Ott s F11/EDXR/V642ITO^. 10//M Ac-DEVD-CHO«T(+)^ 
T(-)»*ft®*i:^ 20/iM ^^^^fV>#ST(+)*fei±^#ffiT(-)T*48^ 

H2 lttx 20/zM Muristerone ^T(Ta)*fei±##aT(±S)"Tf48fiflHS 
#bfcFll/EDXR/V642I«JB©Sa«e^^*So 4>fc < *8@©f»©Jft5iW«; 

0 2 2te, Fll/EDXR/V642I®IJlg£20,uM Muristerone #£T(Tl£)£fcte## 
ST(±^)T»48B#TO#bx Hoechst 33258T*ffe6bfclfc&^£^t^ln:*&6° 
^< i:*)8Iel©^©WMW^m^^^o 

<£ T M flPJIS £ ft £ *> © "C ttfc V ^ 
[HiS09 l ] taAPP^e y * o -:>-;Hftfl: 

^ J % U—ffrm^h* a 1680^(is JTF© <t -5 £ bTffrft bfcoAPP 1 -591 
£^t?BglII»fJt (I. Nishimoto et ah, 1993, Nature, 362: 75-79) £\ GST* 
WtjrJtfcSfra*'***— (F. Eckhardt et al., 1997, Mol. Cell. Neurosci., 
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9: 409-419) ±Mm (DH5 a ) ^®fc&LT, GSTlfe^APPl-591^ 

@JRbfe(J.V. Frangioni^ct^* B.G. Neel, 1993, Anal. Biochem. 210: 179-187),, 
d©GSTH!^APPl-591^ >JV?n&]m£M^"C,&9a<Z>%&-? : es pU—fJlffi 
i£%ftMLtz(C.J. Barnstable et al., 1978, Cell, 14: 9-20) o 

ammfommttt, a mo^mm^us/^(D^^yv b*-vig#$©i/io 
%%i*mto Aiz9oinmt, m®MMftmw,(D5u-mmm~tt?z~?>yx 

^JOU — ^-;HgG(^— • V>;W A# ; Code Ho. 1381466) T*&£o 

£(D. Platika?,, 1985, Proc. Natl. Acad. Sci. USA, 82: 3499; T.Yamatsuji 
£>, 1996, Science, 272: 1349)„ Fll«©^(Ctts 18%«> v-MM^^tf 
HamF-12igife (^^^1±) £ffl^fco APP 695 cDNA(I. Nishimoto^, 1993, Nature, 
362: 75)^^t?HindIII-BaiaHI»rK-^^^^^-pcDNA (CD. Funk?>, 1990, 
Proc. Natl. Acad. Sci. USA, 87: 5638-5642 )^mfr&frs ta-aY^f-»| 
ffitfe^£^tfpBabe/puro (H. Zhao et al., 1996, J. Invest. Dermatol. 106: 

744-752) tmz*)-#7 x-ti/symzmuTnimmiz h7>x7i^>3>i 

f Zo "J#7x^^3 >&APP cDNA 9/zg, pBabe/puro ljug, Vtf7 K> 

10,ul£flH\ Xmt. 0kamoto?>, 1996, EMB0 J., 15: 3769)(Ig3«© 

Vk. »&:3D~-£|S]KU5,ug/ml©OTP ; E^ *n-*;i/ta#22Cll(T. Okamoto 
£>, 1995, J. Biol. Chem., 270: 4205)T"f hJ 7v y MWf*ffV\ APP0S63B 
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Fii/App, mnu-z&znu &&mumMM mmmQ^m) ©to^^x* 

- K^ft^ft50,ug* >^ft) £10%SDS-PAGEt;:{ttU Alz90jnte(5/zg/ml ; M 
1;1*;HK al680ifift(0.5,ug/ml;^*;i/2K £fctt22Cll#i;ft (5//g/ml ; 
^*;V3) ^fflV^-t-TAy ^Dfr-f >^tfofc (01) „ ^©^ Fll/APP 
APP 695 ^>>'^S*ra^LTi5'9. ^©3gg|Mii£iMT*fc3Fll« 

£Jt^T^20^&^fco 

{£fflb£3«©mAPPfiifMJu ^n^nElil^^APP©g|5te^«:^TVA5^x 
Fll/APP«£Bu695«T*«, ¥(Dtiitt.1:b®m&(Dy y±)Vtftfitii$titz (m 
1) o FlMSl^MT, al680K#£fflv^ Ay^Dy hfi?^©^ 

il£f£ftfc. 90~100kDa©A> h'ligStttfft-^ofeo ) 
[H»J 3 ] APP 695 i»A#MB&©^]lS?E^ 

APPess^^AbfeFll/APPiBBS^i^FllJSBfla^. al680ifi#3:&&Alz90Jafla: 

M-rsn^^fTofco a motumt. app 695 * w^k©»^k>w >©±s 

*MMT*fe-5APPi-59i{c^-rs^y ^P--^;uin;ft-£&3o 

F11/APP«£. 18%^^Mlfil?i*^tfHamF-12^ffiifT-^^ fS'iC*^ 
24l$|gga;:i5fc&©^ al680Jaft(0.5,ag/mlK Alz90Jaft(l/zg/mlX £fcii2M$ 
^IgG(l/zg/ml)^^t?HamF-12J§%C^^^bfco ^©^ m**mffl£& 
tt£»©£#t!i£s h U^>^-©»^Jg#.^«!l^Lfeo««^-y:-rs 

h ';^>-r;u-^^WM{3S^jso.o2%h^sJ:-5^*p^, 37°cr*i5#^ 

(02) o ££s E2h(iI^©llil*Fll/APPm*J;t>*Flim&fflVM:ffl\ 

-e©^m^*t«©5Et^^(ioo-«^#*) (%) T'itbfc (03) o 

^©^ 02^a:^3{3^1-ct9{c s JJt^am2M^C JittWIbf;: 
F11/APPW©80~90%^TO^*^C lfc„W24«tlt 5EA,£*BflBfci: 
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tzo APP 695 £££k: h7>X7x^ b b/cFiiilia-eEl2ijj;rjt3H^bfcWi: 

mtcmmiz^mLtzz: t\zm®?z> 0 ztz. mmmx$>^¥iimm^amoimx 

mz, m2&£.xf 3 izfrsLtzmmtmmvmmit, $kinz3m&±mt)MLtz&, 

^?tMDm&*> nmom^ntzo 
immm 4 ] mm^mmiz %v % a \mw&$wm.v>Tmi 
mm 3 iz&tt z a \mmb\z & znwmw, a mmw^nmx^ s z. 

i*Wft>-b77n"7ii^u muxsmmj v^^-t-u GST 

•7)*, 5,ug/ml©al680JfiftMi:?Ml§rU gMT-£ *>£8B#f^ >^"M 

tzo ¥-z*m>bisXxK®L$-#, ±mz®WLb-c, mnm3tmmz, n^ntz 

iaMSlOfg^LTFll/APPSllJjS^cDr y-fe-f £ffl^fc 0 APPl-591£*£££-ti-fc 

)v$ y tr-x h ^- b bfcfttt £ r«j& bfc a i680j ^ b fco 1/10 

#IRb£, r^jjKbfcal680j Sfcfcfc r«jRbfeal680j ^Fll/APPM©^ 
£MU 72B3P E g&f;:$HJj§©^t:^£$l£bfc (H4) o 04©y^7©t[tt3 
~10H©^bfcHm©¥^i:liiPiBM(SD)^^-ro ±?i©-g|5iiKlG^b, 

7oy*>y©&i; N MP^;i/b£J/L7y F^y^nyy^Mi^A 
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yfO»^fA (TV^AttJfcJS^fcoEMOfliAB©*^ 
I* 5 r^jRbfcal680j , l/->2# r^jR t fc a 1680 j fcttJfrr*o 

04iP?>^5<t^^ rfiRjRUfeai680j laittts i»JKl/&Oal680inEtf: 
fcH«©«Bia5ESI««tt*^tfc* t s r«bfcal680j tfcfctiu ifs9BJIS 

±©J6SI*^ Fll/APP«©«5E^SI#Ufc©ttal680tT;^T*fe Ififrtf^ 

»©safR«©«5tt*tftiEtfeo »ia/iAPmi*i:tr, aimtm, kumtn, 

£<fctfJonasin;fr (^-U >**- • 7Vn-f Att ; Code No. 1584944) 

x * y 9 d - ^ ;i/ m& T- & £ o 

9m&'m\ mm$kWffl'&£MM<DKt:m*M%.vtzo *<D%m. ai68om^ 

ifcofc (85). 0.5/zg/ml©^M^72B$Frg-trFll/APPW©A^^«ll§^ 
^:ifeo Alz90jjxf*fi, «^^l^;ti*»^oto Alz90tri 
#l#g/il©«UI"Tfx ffi«&72l$IB&fcft90%©«Jte#IMS$E&jg;: Ltzo Alz90 
Jftttfc: «fc o Tg§#£ ti Z> *«E© * 4 A 3 — * fck #TO C tt a 1680}ft&£ <fc 3 
&©£|e]1*T*&ofc (05) o HD&frC^Ts ^WT-$)§FllWett, a 
l680m^^Alz90!a«%aB!ia5E*^c:1-c:h{±^#^-c>fco APP 695 © 

m^p©iaia^«atwt-5is»*ffl^fcs^^tt^fiaw't* Ox Wmi£-e 
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(Dmmz&^Xs m/mfflM®MMmztetA,¥mmznteii>-otz (0 5) <> £ 

^ (3 ft b T f£ ffl "T £ T* & 3 C £ £ tt o 

[n» 6 ] mpm^i^mmmomm 
< i > 

ivmm%i&mm&tLzmmLtc'&s m<DKmfc£.-?T, app©m^^ 

*srT^Mapp(sAPP) t vxMMfVfcftWZtiz ti^frtiw z> o -0mm 5 ©iigmfr 

-fb-TSo U S'J©RT|gtt^ bT. Fll/APP«*>^#^£ftfcW^SMPP(sAPP) 

^fla^E^ ^^-r s WPW^sAPP^iKiR-r £ c: t c «t o 

t x anis^?[^s^^nsiiv^Rr«*)#x.^nso c©»£\ jaAPP»« 

qT}gMAPP(sAPP)£MU sAPP^MM^n^fcto^M^^^^ faJms 
ooojji&ttufcl^ APPt±3»©*1B&Sfcr£fcfcfc£o B6£THau APPliSfl 

^#©Rr^twtT, sAPP##*£^$££w-r3fcv^*8£#&3 (j.m. 

Roch£>, 1994, Proc. Natl. Acad. Sci. USA, 91: 7450; L.W. Jin*>, 1994, 
Neurosci., 14: 5461)o LfrLftifiZ. 06£C* UfenTflBttfeiU ffiftZtlZt 

nzt>n5o ^©afi©ioii, wimmta^mvm^mmt^mwi^t^m 
&iZs tf?&mm$mtzmwfa£&^x. £#*©±##me>*i&frofc (m 

1 6 K^tfcFll/APP«ia^©UVJIKS* fcH»©ll»*aTO^&SFll«IJBt:J* t 
fxofcJgSt Fll/APP«i:l5l^{3, 24^«ia^^^©«* ^ 7'^^-vX^ 
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fro 

<2> 

tco Fll/APPijWgife£x jfo?g£^g;&VNHajnF-12igtl&{;:£&U S^©12^TO> 

i mmiz i iH]«u Mmz^zte^wf-uigmxGmmj y*^- 

Fll/APP^Ba^l/zg/ml©Alz90!ftft^^tfHamF-12^-ri2i^F^ (07 ; 12^ 
Alz90) £tc\±±72#fm (07 ; 72B$B3Alz90) J y*is<-h1r2>nm. *bTl 
yag/ml©#^WlgG^^t?HamF-12^T-72^F^ (0 7 ; 7213116 1 gGW 
-hlTS^fcfi^fco 0 7±CHI^^40^bfco 

Fll/APP«£Alz90ftfr£^irHai^^ 
^£&^HamF-12Jg«z£&U £ ^ZWmmmmLtztZZ. Fll/APPW©* 
*T-»5E^Sl»^ tt, ^ ©gjgttAlz90iaftT-72ll^#L3 bfc ^ £ £ o 
fco fo^ AlzgO^^^^^^F^^MI^ taAPPm^Fll/APPilBa©M^ 
ffim*®iy>^Z<»^ft~?&Z>Z£ifit)lJ>^tco taAPPiaW-iSW^E^ 
^ttstfOsAPP^Mt J: SfccDTffc Si: tn«> d©^mi±sAPP*ra©WF^ 

t%M-emmm%mLtio ^©imaot, M©i2ra©F^ ±x<D^mm 

m(stf?)<D®}$kZm'\mztz>z\t&x%2> 0 $iM#}72i8im fii/app*m§ 

<»b^±#Hi-r (®7) x mim*mz mpmfoxizmrmm 
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mp?tt,fciz&zm/M?mM<DMi!m&s ii^mapp(sapp) 

^fiara(3 J; D mmc.(D U ^;i/#to£±# b fc©fc^ $ ») M Ugife* bfc 
<3> 

sAPP©^ ^tT^-^g^trtl^^f- K©3B)^£tfcIiEbfco APP 695 
©M^^^^t-^^SH^J^^tSR^W^T*^ Ktt. 10nM©iIgT*sAPP 

MSftC^Sfc^^tiTV^W. Ninomiya , 1993, J. Cell 
Biol., 121: 879)o Mf^ WPifi##sAPP£^Mi£it3 d fcC J: ») 
g|#b-COS©-r-fetll^ tgW.tylZZ(DmS^73'\t%M?L2>ZtlZ&^Xs u 
■fc£51Z%>m&B\&1&Z+z£ifiWlftifftZo ^-T% Fll/APP«B«B&fi*liE(10 
nM)*fcttS*ffi(100nM)(Z)BMSQ^rf- h\ * fciiSRQM^r^- F *JS*CiSlP bT 
72WFH>f >*a^-hU «B5E*«Sbfe (08) o HMSQ^r^K*«tV*© 
Rm*^>:/^bfcSRQM^r^KI±s 95%J^±©«lCbfc*>©£ 

(l^g/ml Alz90trt^)T*$>^o 

08£^£ftfcJ;3{;^ RMSQ£fcfiSRQM© if 100 nM£T-©i§gf;:*^ 

rPll/APPIWfi©i|IMS5E*»*"e**:*»ofeo d©*SHI%££x ^APPtrtfr©«IJB 
5E©$jlH#sAPP©j&»r{;: £ £ ©T* tt&v^ d 2: £^ bT ^ 3 «> 

<4> 

tfCAPP|rCtt#, «IB£ifi©APPk:it&ffrB-r3 Z. £%mtPtbZ>tz#)^ Alz90#t& 
Z'tfitzo 3©Sfl?J©fe^ Alz90tn;#: (ftJUHSl^g/iDST'DT 1 ^ >G«g^-b 
t-SlfA^x^o^KStofcoffA^x^a:. Jgffifc:Fll/APP*lllS&Jg#bWS 



WO 00/14204 



32 



PCT/JP99/04771 



m^XMm^mhX\,^2AO b iZtflltiZtitzlf-ZlZ&jb^tzo 
>*^-b«*>?>72l$«, ^©JfA^^^^^SFll/APPWi^ {it 
/v¥MMtt&mm$ti-&fr-itz (H9, 1 0) „ ^iit^LTx 

At?x.Mzm tmi&m&®kizWfofo*^jmztcftm-?\z. fii/app«©a^ 

(7 7Hy7t) ^>*^-hbfcAlz90^M®£*^l//g/ml) 

i/zg/mi) ^jo^fc^i±s w^(i(a^^irs^$n^^ofco 

Alz90^TOM£ft&ft>ofc^ klzmtfLfc/s/fr? 3-*>*y TU-7,*mtb 

tz$$Av*)i<t&\z-i >*js<~- b vtzmm±miz^ t-x^^i^A^^^ 
t ^ t ai z90trt# x. fc m& t a k n m©ai z9otn;^^^ * nt » ;r ti © 
jgsiix mpmfr&MM%M<ntf?£m&mmmt z> z tit, mm^mmiz 
&£-e& a t *m bT ^ 5 0 

y k t bT^b,«affi©APPtii^ffl 

mmm i ] Fii/App«©«^©jg#r 
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< 1 > 

ifiAPPffittK J; D mm £ ft 3 Fl l/tf?mM<DM$&?t®ftB. *MffitZ>tz$>\z, 

»; d >; > t* r i/3 - b ^ ti x v ^ h # 5 x n m § us% >> ^imi t fc^m 

Fll/APPWHttU l^a^IgG(Ug/ml)^}tlial680Jn;ft(0.5/zg/iBl)^m 
Mzm\\\s-CZmT&ym\s, TUNEL& (Y. Gavrieli etal.,1992, J.Cell Biol., 
119: 493-501) £«fc»?, UMWIZ^^OV tfcdOTPT*^ Lfco Fll/APP 
10/zM©Ac-DEVD-CH0 (Peptide Inc.®) #ffiTT-«1680Jn;fr(0.5^g/ml) 
T-^tiMSbT. |5ia(CTUNEL^^fTofc„ £ Fll/APP*ffl|&£m£l(UV) 
M(320^J/cm 2 xlO»)^fT^T, |l)4iKTUNEU£fe£*Tofc (WTOCioT 

Sfljjadr^h-^x^M^^ft^) o 3111*7^ mbtitzmgvftm 

f i i /app« £ imm w & i gG t- m b ® ^ £ & s mm t » ©m © thnel 

Htt©^^^;i/(±»H±m^^ft^^^fe (011; IgG) o ^ftMLT, ov 

MS^r♦i±,Mi^^s^tfc^^^^^T©Fll/APP«T♦DNA©if>t^b^-ofc(E 

1 1 ;UV) o MMZamOififr-(:mLtcM&. >mfflffimkMZ. 80-90% 
©liiaoa-Cx DNA©Bftfrft#tg^2ft£: (011; al680) „ £^ MMMM 
tt© Wft * X ^-Hf ( caspases )M^J7? fc ^ Ac-DEVD-CH0^, a 1680$t^t «t S 

DNA»rM--fb^Pfl»Lfc (011; al680+DEVD-CH0) (#;*^— tf(£7# h—>X£ 
^«$tiS«Blfi5E©3ifTt:i8#UTV^fcV^tiTVNS (E.S. Alnemri, 1997, J. 
Cell. Biochem., 64: 33-42) ) 0 Z.®Z.t\±, timWffon\limmz%^X, 

# h-^xlc#M£ft£«^©7D^££*Sttfl: UTV^^t4^PgbTV> 

<5o 
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<2> 

&Z>mm*ft\<\ Fll/APPtt©DNA^-( ladder )©£$£, Ac-DEVD-CH0©#S 
T*fett*#ST-Cil^*:o }|IIffi£ft£DNAl;:180bp1M X©^y-#tfetti£ft5 
d hli, r# h-^*£j££^ttSfc&©£#Wfcft»© 1 o-C&S(A.H. 
Wyllie, 1980, Nature, 284: 555) c DNA^ ytej li, ApopLadder Ex*y h 
(Takaratt) fc^^T, fftW*fcfto-Cfrofco 

Fll/APP$fflfla^. Ac-DEVD-CHO©##£T(0 1 2 ; (-))££&, ti^&itS©# 
DHA^-£fifc7y-fe>f£frofc„ Ac-DEVD-CH0©Mli, 04>£ 

*»f>*n^no.u 1, io, *j:vioo/zMr-*>^o 

m 1 2 £^-r<fc5£, Fll/APP$fflfl&£ amO&ifoUXmtZ DNA©180bp^ 
U Z(D? y-^fiKttAc-DEVD-CH0(3 J; 13 Pl^£ tlfeo Ac-DEVD-CH0aS 

<3> 

a 1680Ja^T*M L^Fll/APPW(Ci^^STUNELT-^fe^tlfeM©ff^ 

£gat§?bfco ma^24~36^r^-ex K^if^-cciBiefcfc^Tx mm 

(compaction), wm cleavage), £tz\*Wft4t(fragwTitation)£\,^tzte®MWt 
t>^M©MIS(compaction), tOSff(cleavage), £cfct>WWb(fraginentatioii)^# 

immm 8 ] * if idd®^ 
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Fll/APPJiBS^ 10//M©Ac-DEVD-CH0^fettAc-DEVD(C*^©T;i/^t h* 
ligfp&LXDEVD-AMC,*;*^--^ >K hDlB7yt-<ffl, Peptide Inc.)©# 
aT^fcii##ffiTT%ljug/ml©#^WlgGSfciiAlz90t»i^*«m{3»b72 

isisj&su h v^yy^-^mm^m^tco hc-mw-cmtimft*). ac- 

DEVD & Mm Wk £ 28 t & ^ fc ftffl US ft £ # ffl b & V ^ o ^ © fc #> * X H - -b? £ Kg 
•B-r. 7IH^»]L^. 10,aM©Ac-DEVD-CH0£fcttAc-DEVD#$©£&3I 
*k PittMiltT^ofco ^©^fc^lC^t",, MM{g50J©¥^±SD 

5it« r *j iix^-^> h©ttfcj££:fc^-t, *S7k*i%t% Aiz90 

[Igl] 




IgG 5.0±0.5 

Alz90 87.0±2.0 

Alz90+Ac-DEVD-CH0 25.0±6.4* 

Alz90+Ac-DEVD 79.0 ±5. 2 8 

Ac-DEVD-CHO 7. 2 ±1.8 

Ac-DEVD 7.0±1.5 



Aiz9ow{3 <t zm/mmmcomMm*. lojuVkDhc-wm-cwzmmmuz 

tltz mi) o C©^^6s Ac-DEVD-CH0ii N a mOtt,fa(DM€i tmm^ Alz90 

ffifct j: ^ -r ?i z $ n % fi 1/app w© 7 * h - * & mm t z> z t &mm 
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Ac~YVAD-CHO(Peptide Inc. ) : fcX-H— - br 177; U — BBS 
Ac-VEID-CHO(Peptide Inc. ) : * If 6 PIS 
Z-IETD-CHO (MBLtt) : if 6 £J;7J8 Pflg 

^tlfcWUtAc-DEYD-CBD^ IS fcA,E±"C©**^-H? §S|l, tttAX^ 
— B377; l)-£ftfc^$ftl4£WbT^So#38ffl#^ FU/APPM^ 
10//M©#^h^^r^h*©#ffiTs It^JH&IgG^ al680Jn;ft(0.5//g/mlK £fc 

SiJ^Lfc (Ell 4) o f ^t7;i/rt FSI^f tS* 

Z<Dmm(D&$\±. DEVD>YVAD>VEID>IETD©JRT-fcofc (014) „ 

DS§^£ft6l«E£&, 'J>fc< h%2a^©*X^— tfs feSUlili©^ 

h—>X*'l!l«ltv\SJii^i:fcC-aUfc. £©££*» «1680J7l 

^«^1"^Fll/APPM©W^^«-rS^ K©«rtttt, Alz90i/i 

{ttmmt z> nwt*m t % ^ v ? ^n- K©»tt £ pi * c: t & * * u 

W3o ift^©^-^ Po#©in;ftlix APPh^9«®©»mM£ £08436 

^nsp-©i«firt^*-XA^bTaia^*§iSjS^t-3fc**-risE«i-c* 
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£ttAPP&, W5E^dtttt^+^t*^ofc^t^?>t>^2.cJ;^(3, APP©% 

Z(Dtc#>s *^B^#e>lis APP s9S ^^{c^-r^^';^-vm^Bu-170^n 
->T-&3Bu695i8BJia(Y. Hayashi6, 1992, Biochem. Biophys. Res. Commun., 
187: 1249)£fflUfc„ -fAy/Oyh»^ Bu695«iFll/APP«i:&i£ 
|oI»©APP 695 &^f ZZtftm^Ztltc: (Ml) o 

-©HBMffi^T, H»J8^|b1^(', 10//M©Ac-DEVD-CH0SfciiAc-DEVD(C 
M^ommtH UtD^STF^fcttlN^ET-^ Ug/inl©#1$Jil$IgG3;fcl;i:Alz90 

10^MCDAc-DEVD-CH0Sfc{±Ac-DEVDTO©M*)> iMtbtfTofe„ 



Bu695«©ij«E (%) 



IgG 



5.2±1.0 



Alz90 



5.8±2.0 



Alz90+Ac-DEVD-CH0 



6.2±1.6 



Alz90+Ac-DEVD 



5.7±2.3 



Ac-DEVD-CHO 



5.6±1.0 



Ac-DEVD 



7.6 + 1.5 
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Fll/APPiWiaT?ttiftjeKjlBia^»**^S«td^«JS©Ala90taft 

&iiin£#si:i:ii"e£fcfr^fc (H2) o 

Bu695«©mPPln^{3<tSDNA©^>t«^^^^fe«). Bu695« 

Bu695«^0V^M(320//J/cm 2 x 10W) bT, 24B#P^{;:fm£®J&b*:oAlz90 

Bu695ffllfi£#ftltWIgG(ljUg/il)x Alz90in;{£(l/ig/ml), £fc£»8lal680iatt 
(0.5Atg/il)"C24l^rafflaiUx lt*4£TUNEL356bfco ^!iJ:L^ UVBH#(320// 
J/c^xlO0>|SI)bfcBu695«fi©TllNEU{Sfi*bfT-ofco ^*xe>©*£S£EI 1 

to 

Ml 5 43 £ VI 6£*bfc«fc5l^ UVmbfeBu695WT'{^ *yzJ*£l/tf 

v-A©^^^c^f sdna5 *u TUNELi^tt©iffliia« b < mm 

LtztK kizmfoftx-mmLtzKummm-eiZs mh^y—temmztit, tunelh 

Bu695W©TO^*§l^^--rc:^(it*^^^ofc (Ac-DEVD-CHO##£ 
TSfcli#4Tt'©a 1680ifif*U;: <fc SBu695«©M?E(±s IMSRttlgGC «fc 3 
M^JtigtbTs *ft**ill9±4%$&ttl04±2%"C&o&) „ amOfofom 

1 6) o 

dtl£>©:r-#li, Bu695M±, DNase£^t?7# h-^X^^TtSilli 

^0, APPtJ; tJM^^ti^T^h-^X^^-r^Wrt^D^^A^ 
*©»T-I^it S ^ U T da*© « ttf^ft bft # x. e> ix £ <> 
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j£K*M£©#Jttig*HU (Y.Z. Eksioglu et al., Brain Res., 644, 282, 

0W*T?72B$ISK >^-Mfco «£Hoechst 33258(S^©K 5 >uM) 

t-l^fibfc(01 7) o £tzs (Boehringer Mannheim) ^ffll/^, 

©BiWfllt:«£^TOMEL*jfi*fTofe(01 8) „ 

mztitefr^tzimi 7) o £#x Alz90C<fc£c:©ittllS5Efc::J5^t:»±s DMAWfJt'fh 

©ffi«#gif§l2*i>fc(01 7) o 

jliitt^X/^-^Pl^JT-^SAc-DEVD-CHOfZct O^ScfcH^tU CjfcSSfcTVI/ 
7 s fc K«f»*Sffc«:V^jiJfi*3aiitt©Ac-DEVD (DEVD-AMC; Peptide Inc., AX^ 
— tfinvitroSf?7y-b-f ffl) •CttBg£ftfc*»ofc(BI 1 8) 0 ;:ft£©|gmfci:* 

TOK&OTfc&^ftTfctK «M0Fas/CD95#, ^©ftftKJfctnittfcJfcg 
bTW^E^^-rS (S. Nagata, 1997, Cell 88: 355) „ Z<D%\Z#^Tm 
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zzt* 2ogii, mmz, mMmmvmnm* »wmzftmtzzto 30 g 

/mm±, cne>3oCDM^^T^X.T^*), «M©Fas/CD95#ftjgM?- 

T^Zmffiftft&Zo APP©FADSEfMtfc«t57 , 5l?h-S/Xtt, ^n3»fr 
G* W^giDGfy&^bT^S^fctffR^ftT^S*^ Fas/CD95©®£&fl& 
r^WS (U. Giambarella et al., 1997, EMBO J. 16: 4897) „ 
ttftii, CNSfc:B^TFas/CD95©2gSliB£*l&^ (T. Matsuyama et al. , 1994, 
Brain Res. 657: 342; T. Matsuyama et al., 1995, Brain Res. Mol. Brain. Res. 
34: 166; G.I. Botchkina et al., 1997, Mol. Med. 3: 765) Ztfrb, ffiSR® 

^^(FAD-APPs)SFiiiffliis-c— Mtitoizmiz mkomKit&mzzzt 

£TUNEL^€!£ J: t) Lfc(T.Yamatsuji h , 1996, Science 272: 1349-1352 ) D VfrV 

^ d T\ ^tt^©^JIAPP©3i^£^l$j|3J» J; t) £ 6FAD-APP©2g53^ 

m&OmmZUfrtco Z(D%X\±, x->7¥4 V>£jSgLTFAD-APP (V642I APP) 
©ra^«^tlSFll»^(Fll/EDXR/V642I)©«^*ff ^fc(il 9) o £1\ 
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x->?V4 V>&m$.tm<Dmm*mmt%'<2*- (pVgRXR; Ecdysone- 
inducible Mammalian Expression Kit, Invitrogenft) ^Flli^flSiC r 5 >X"7 ^ 
>? *y a > UZeocinfc <fc U aft* S C 94 V XXfm^m 

3StSFll«JB (Fll/EDXR) £f#/feo JKfcx^-f V >g&#J&3K8l££ifpIND 
(Invitrogenj-t) (l^fiV642I APP cDNA (T. Yamatsuji et al., 1996, 
Science 272: 1349-1352) &ffl&#x Fll/EDXRHBliatC h?>^7x^i/3>U 
G418M^^tfofc 0 ^e>tLfc«*Pfi»f?-rSCttJ:D. F11/EDXR/V642I& 

Wis 10% FBS*^tyHarf-12^Jfe-e24KfFa«iltfc«x ^94V> (20 
#M Muristerone) £^t?10% FBS^f HamF-12 Jgtfn?«MS&'f >*jl^- h U 
tco ^©ijgJH, 2~30(7M >a >£<fc!K £«©80~90%-£$I)ia5E 

^e^lf SCtWlfc (0 2 0) o x*y>f V>^iJDb*:^^fcM!^T-tts 

tizmmmts ac-deyd-chocj: zmmztitzo mmm^m\ mmmttmowm 

(cleavage), cellular blebbing, «W©M(shrinkage)^M^>n. m&mz 
v a-fr biZfttltz (0 2 1 2 2) o i^^VVhU^ 20#M 

Muristerone ©ftfc>t>£ 40#M Ponasterone £J8ivC*n HtfrD&X&ft&o 

W±©J; a C,«KttT;p^\-r v-^Hfc^ o&rg£i»flAPP©2g31g§^ 

?S##IS£;**l&. dWCctOs £M^S?£fSAPP©«IE**r*\ FAD-APP£«fc* 
APP<7)V642I^Hft;tt7* h~^7>*m%Hr %>Z £&mi£ti, FADta*> 
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2 . app^app 695 t- $> % , mxm 1 t &m® nmmm 0 

3. Pll«MS-e*S, H«^l*fctt2t:IB«©#SaJiao 

4 . fl.»APp®&sa t <t o r wsrt^oAPPfsa*^' p* b£app©$bm© 

5. ffittS*«APPftll<IWC»JB**SCii:* | -e*N MrStt^HAPP©^ 

ted: d mmwmm ztioz w&MMo 

©T«fc t t fciSttSgHAPP* =i — SDHA&^fc^ * - 

attrts«#t»-rs h-cgsnta imst£§^#tAPP©^s#f^£*i 

^App©^«#^ns> w6tiBifflttg«o 

9. APP©«ttftc«t5»isauia©*ia^*si*t-5^S'T?feo-r, appose 

10. App*«au m®ft&wz^mMKftmmisno%wfflm&, m 

1 l. APPS$63iU APP©«fb(c:cl;l9«?E^ll^^nd5#«W^ H 

12. m<Dmmk*mmtM^mftm\zm&t%m&~zibz>. ti*^9^ 
e> 1 1 (D^rhfrizmmoii&o 

i 3 . s»ASAPP©iiiijia^««t:e^'rsiaff*c*Sx m&m 1 2 tgtoss. 
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1 4 . M?<Dftmuz£zwmfflm<Dmjm*mmtzi3&-z&'iT, turns 

( a) apps^siu m<Dm&iuz£*)Mmtt,ifimm$tio zwmmmizttv, 

(b) m#ig«©»^«m-rsxg, 

(c) mnmMM(bnMw>*mmt%fc£®*mw?z>3M, z-atsfi&o 

1 7 . mzmMu mo^mtiz^^mm^mm^nd znmmmK m 

(a) m®mmuz£vm®w,&mm$ho2>wmmMizttu 

(b) ^»&*M&©»16ft£fcai-r*xg, Mtffc: 

( c ) a#fiiMlfi©*WB$E©8$£WfH?- £fc^«»«x*l, %3t$J3&o 
*«l*»t)4©v^-rii*»K:iB*©#jiliJia*t?ifcSx If Hi 8£!3f<©£&o 

2 1 . App©«ttft*ii«-rsft'&i»A s APPttg^-rsK;<*:-tfeax ill i 8 

fr£ 2 0©U"f *lfrHIB*©;m, 

2 2 . tlt{*:^APP©«B^*«t:ie^'r *IS#7fft*, at*Sl2 1 £fB«©£ifeo 
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2 3 . KPfommuz &%wmmm(DMmK®mm*mm£tc\±uMt2>ft&vo 

(a) m^m5i^^8(D^ttiifiiz%m(Dnmmmznu m&m#iapp£s§# 

(b) mnmmmcomm^^tnt^^m. &v\z 

( c ) mMmmmomsmomm-knu^ return? z><h<&®*Mnt%zr.ms 

25. m(omm^z^^nmmm(Dmm^mmtM^m^mM^tt^ 

2 7 . APPTJ-X h^APPlC^t-S^T-feS, »^2 6 (3|B«©JfflJ3a?E 
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